volutionary biologists frequently want to quantify the investment made in a particular trait by individuals or groups. When the trait of interest is linearly related to body size the relative investment of individuals in the population can be described by the allometric relationship between the log-transformed variables (Gould 1966; Prothero 1986; Reiss 1989) . The situation becomes more complex when researchers wish to compare the investment in a trait made by different size classes or determine whether the allometric relationships underlying trait expression are the same or different for two or more groups. To draw reliable conclusions, one must account for allometry in an appropriate manner. Here we present a case study from our field of sperm competition and alternative male reproductive tactics. However, the problems and the logic behind the solutions are likely to be the same in many other fields.
Alternative reproductive tactics of males within a species (Gross 1996) are likely to give rise to situations in which there is an asymmetry in sperm competition risk among conspecific males (Parker 1990 ). This asymmetry arises as a consequence of the behavioural roles that characterize the different male tactics (Parker 1990) . Males that guard females tend to be able to prevent rival males from copulating with their partner (Thornhill & Alcock 1983) and in general tend to face a low risk of sperm competition (Parker 1990) . In contrast, males that adopt a sneak tactic face a high risk of sperm competition because the female is likely to be subject to previous and/or subsequent matings by the guarding male (Parker 1990). Parker's (1990) models of sperm competition in systems with alternative male reproductive tactics predict that males adopting the role with greater risk of sperm competition (sneaks) will be selected to evolve adaptations to sperm competition such as the production of larger ejaculates. This prediction has been tested in mammals (Stockley & Purvis 1993), a number of fish, (Gage et al. 1995; Taborsky 1998) , two species of dung beetle (Simmons et al. 1999 ) and a ground-nesting bee (Simmons et al. 2000) . Selection on testes investment has also been investigated by direct manipulations of sperm competition risk in selected lines of Drosophila melanogaster (Pitnick et al. 2001 ) and yellow dung flies, Scatophaga (Scathophaga) stercoraria (Hosken & Ward 2001) . There are a number of problems associated with the majority of these studies because testes allometry has not been accounted for correctly. The main points that we make in this paper have been made elsewhere in other contexts, but we show that these have frequently not been taken on board and that the use of the wrong methods can lead to false conclusions.
The methods that have been used to establish differential investment in testes in males with alternative tactics include the gonosomatic index or GSI (the ratio of testes mass to body mass; Gage et al. 1995; Taborsky 1998) , residuals from a regression across two tactics (Simmons et al. 1999) or selected lines (Pitnick et al. 2001 ) and analysis of covariance (Simmons et al. 2000; Hosken & Ward 2001) . Here we compare the utility of these methods by reanalysing data from five species that have male dimorphisms associated with alternative reproductive tactics. We show that the methods used are rarely appropriate and suggest a protocol for future studies of testes investment in species with alternative reproductive tactics. We consider 'investment' in a life history sense where individuals trade increased testes size against some other life history variable. The degree to which testes mass deviates positively (high investment) or negatively
